Comparatively little is known about the connexions of the claustrum; two recent reviews (Rae, 1954; Berke, 1960) (Carman, Cowan, and Powell, 1963). In each case the site and extent of the cortical lesion has been carefully reconstructed and transferred to a standard diagram of the rabbit hemisphere. The distribution of the fibre degeneration in the claustrum is similarly shown on a standard series of drawings from the projected outlines of a normal brain. To determine the basic organization of the projection of the cortex upon the claustrum it is convenient to divide the hemisphere into five topographic regions, and in the following account only one or two examples from each of these regions will be described.
Comparatively little is known about the connexions of the claustrum; two recent reviews (Rae, 1954; Berke, 1960) have summarized the evidence available from studies of normal and Marchi-stained material, and have emphasized the inadequacy of our understanding of the basic organization of the connexions of the claustrum. In view of the paucity of knowledge it was considered worthwhile to place on record the following observations on the cortical afferents to the claustrum derived from a large series of rabbit brains in which a variety of cortical lesions had been placed, prepared by the Nauta and Glees methods. The material was originally collected for a study of cor+,ostriate connexions, and from it 26 experiments have been selected for the present investigation. Several of these brains have been described previously, and the details regarding the placement of the lesions and the histological preparation have been given in full elsewhere (Carman, Cowan, and Powell, 1963) . In each case the site and extent of the cortical lesion has been carefully reconstructed and transferred to a standard diagram of the rabbit hemisphere. The distribution of the fibre degeneration in the claustrum is similarly shown on a standard series of drawings from the projected outlines of a normal brain. To determine the basic organization of the projection of the cortex upon the claustrum it is convenient to divide the hemisphere into five topographic regions, and in the following account only one or two examples from each of these regions will be described.
Experiment R48 is typical of several similar cases with lesions on the dorso-lateral aspect of the hemisphere and serves to illustrate many of the characteristic features of the cortico-claustral projection. The site and extent of the lesion are shown in Fig. 1 (Fig. 3) . In the claustrum degeneration is seen in the dorsal half of its cross-sectional area from its rostral end as far caudally as the level of the anterior end of the septum. Once more this corresponds to the antero-posterior extent of the degeneration in the striatum, and in both the claustrum and the striatum the extent of the degeneration appears to be disproportionately large compared with the amount of the cortical damage.
To complete the evidence for an antero-posterior organization in the cortical connexions to the claustrum only one further experiment will be described. In the brain of R107 the cortex along the posterior aspect of the hemisphere was removed, and a deep extension of the lesion has resulted in the interruption of fibres from a more extensive area on the postero-dorsal surface (Fig. 4) . In the horizontal sections of this brain preterminal degeneration is found in the posterior third of the claustrum, and although this extends over most of its dorso-ventral Glees method. x 1,320.
extent the density is greatest in the middle third. This expeiiment is of interest not only in showing that the posterior part of the hemisphere is related to the corresponding posterior part of the claustrum, but it is also the first case in which the degeneration has affected the entire dorso-ventral extent of the claustrum. This is probably due to the lateral extension of the lesion and suggests that there is a medio-lateral organization in the cortico-claustral projection. That this is so will be demonstrated by the findings in the next two brains. In rabbit RR2 the cortical damage is in the form of a longitudinal strip along the dorso-medial margin of the hemisphere reaching from the frontal pole almost to its caudal end. The degeneration in the claustrum similarly extends over most of its antero-posterior extent, but it is confined throughout to its dorsal third; in the rostral part of the claustrum the pericellular preterminal degeneration occupies its entire width, but posteriorly only the medial margin adjacent to the external capsule is affected. Experiment R104 provides an excellent demonstration of the degree of localization that is present in the cortico-claustral projection as well as establishing that the lateral part of the cortex is connected with the ventral part of the claustrum. The cortical lesion (Fig. 6) lies immediately above the posterior part of the rhinal sulcus, its deep part extending forwards almost to the level of the posterior end of the claustrum. In the latter structure preterminal degeneration is only found in the most ventral sections, and on these, in turn, it is confined to the posterior quarter.
The question whether the degeneration seen in these experiments is that of fibres actually terminating in the claustrum need not be discussed as the appearance conforms in all respects with the generally accepted criteria for terminal degeneration. In addition, it is in agreement with recent incidental reports of degeneration within the claustrum following cortical lesions (Whitlock and Nauta, 1956; Black and Myers, 1962) . It is of interest that the cortical projection upon the claustrum is so similar to that of the corticostriate projection (Carman, Cowan, and Powell, 1963) . Thus in both cases it appears that in the rabbit, at least, all areas of the cerebral cortex send fibres to these two basal ganglia, and conversely that all parts of the claustrum and striatum receive afferents from the cortex. In both projections, also, there is a well-defined toposo group.bmj.com on April 13, 2017 -Published by http://jnnp.bmj.com/ Downloaded from graphic organization in that anterior and posterior larger volume of these basal ganglia than any other parts of the cortex project to corresponding regions cortical region. of the claustrum, and a line drawn along the cortex from the dorso-medial margin to the rhinal sulcus
